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CHEESTER RISK PROJECT

TABLE 3-1

INGESTION OF CHEMICALS IN SOIL, SEDIMENT, AND FISE TISEUE

DOBE EQUATION FOR RESIDENTIAL EXPOSURE

C x IR x CF x EF x ED

DOSE (mg/kg/d) &  =—====———====———c—c—<==

Where:

c

IR

CF

EF

BW

AT

H

chemical concentration in soil,
sediment, solid leachate, or fish tissue

(mg/kg)

ingestion rate

200 mg/d soil or sediment for children®
100 mg/d soil or sediment for adults (>6
years old)"®

54 g/d fish tissue®

conversion factor
1E-6 kg/mg soil or sediment
1E-3 kg/g fish tissue

exposure freguency
350 d/yr*

exposure duration
€ years for children®
24 years for adults®

body weight
15 kg for children®
70 kg for adults®

averaging time
ED x 365 d/yr for non-carcinogens
70 yr x 365 d/yr for carcinogens

sstandard default exposure factors from USEFA, 15%1la



CHEETER RIBK PROJECT

TABLE 2-2
DERMAL ABSORPTION OF CHEMICALSE IN BOIL AND SEDIMENT

DOSE BEQUATION FOR RESIDENTIAL EXPOEURE

C x CF % SA x AF x ABS x EF x ED
DOSE (mg/kg/d) = et e i e O A

Where: C = chemical concentration in soil, (]
sediment, or leachate (mg/kg)

CF = conversion factor
= 1E-6 kg/mg for socil and sediment
SA = skin surface area available for contact (]
= BE0 cmi{event for children (hands and
feet)™
= 1800 cm‘/event for adults (hands and
feet)d.d
AF = spil-to-skin adherence factor [
= ] mgjcmz o

AES = absorption factor
= 6% for PcBs®
= 1% for cadmium®

EF = exposure frequency
= 350 events/yr for soil®
= 7 events/yr for sediment®

ED = exposure duration
€ years for children®
= 24 years for adults®

o -

BEW

body weight
15 kg for children®
70 kg for adults®

AT averaging time
ED x 365 d/yr for non-carcinogens

70 yr x 365 d/yr for carcinogens

'USEPA, 1989b L]
PUSEPA, 1992a
fEUSEPA, 1991a
USEPA, 1989%a




*USEFA,
PISEPA,
CUSEFA,

CEEETER RIEE PROJECT

TAELE 3-3

INGESTION OF DRINKING WATER AND BURFACE WATER

DOBE EQUATION FOR RESIDENTIAL EXPOSURE

C x IR x EF x ED

DOSE (mg/Xg/d) & @  ——ccmmcscsssscisttsmssdansanmmses

Where:

1991a
198%hb
198%9a

IR

EF

BW

AT

wnawn

chemical concentration in water (mg/L)

ingestion rate of water

2 L/day for adults, drinking water®

1 L/day for children, drinking water®
0.05 L/hour x 2.6 hrs/d for surface
water, recreational use®

exposure frequency
350 d/yr for drinking water®
7 events/yr for surface water®

exposure duration
6 years for children®
24 years for adults®

body weight
15 kg for children®
70 kg for adults®

averaging time
ED x 365 d/yr for non-carcinogens
70 yr x 365 d/yr for carcinogens



CHESETER RISK PROJECT

TABLE 3-4

DERMAL EXPOBEURE TO DRINKING WATER AND SBURFPACE WATER

DOSE EQUATION FOR RESIDENTIAL EXPOESURE

DOSE (mg/kg/d)

Where: [

Kp

CF

EF

AT

*USEPA, 15992a
*Professional judgment
TUSEPA, 1989%a
“USEPA, 1991a

]

LI I | KN {1 I ]

Fp x Cx t X CF x A x EF x ED

chemical concentration in water (mg/L)

permeability coefficient from water
(cm/hr) (chemical-specific)®

duration of exposure event
0.33 hrs/d for child bath®
2.6 hrs/d for surface water recreation®

Conversion factor (L/cm®: 1E=-3)

Skin surface area available for contact
18000 cm® for adult®
7200 cm® for child®

exposure freguency
350 d/yr for drinking water®
7 events/yr for surface water®

exposure duration
6 years for children®
24 years for adults®

body weight
15 kg for children®
70 kg for adults?

averaging time
ED x 365 d/yr for non-carcinogens
70 yr x 365 d/yr for carcinogens

L}




CHESTER RISK PROJECT
TABLE 3-5
INHALATION EXPOSURE TO DRINKING WATER

DOSE EQUATION FOR RESIDENTIAL EXFPOESURE

D x EF x ED

DOSE I:Illgfkg}'d} = | mmeseeese i ———
BEW x AT
D= [(VR X S)/(BW x Ra x CF1)] x [Ds - 1/Ra + exp(-Ra
x Ds)/Ra]

5 = cwd x FR/SV

Cwd = C x CF2 x (l-exp[(-KalL x ts)/60d)])
KalL = EL/SQRT [(T1 x us)/(Ts x ul)]
KL = 1/[(1/k1l) + ((R x T)/(H x kg))

bl
i)
I

KH x SORT (MWH/MW)

k1l = KC x SQRT (MWC/MW)

Where: D = Inhalation dose (mg/kg/shower)
VR = Inhalation rate
= 14 L/min (20 m/d)"
S = Indoor VOC generation rate (ug/m’/min)
(calculated) :
Ra = Rate of air exchange
= 0.01667 /min®
CF1l = Conversion factor
= 1E+6 ug L /mg/m"
Cwd = Concentration leaving water droplet
(ug/L) (calculated)
FR = Shower flow rate
= 20 L/min®
SV = Shower stall air volume
=2.9m *
C = Concentration in water (mg/L)



TABLE 3-5
PAGE 2/3

CF2

KaL

te

T1

Ts

ul

us

kg

kl

kC

Conversion factor
1000 ug/mg

Adjusted overall mass transfer
coefficient (cm/hr) (calculated)

Shower droplet time
2 sec®

Shower droplet diameter
1 mm®

Mass transfer coefficient (em/hr)
(calculated)

Calibration water temperature of KL
293 K°

Shower water temperature
318 K° -

Water viscosity at T1
1.002 centipoise®

Water viscosity at Ts
0.596 centipoise®

Gas constant
8.2E-5 atm m’/mol/K

Absoclute temperature
293 K

Henry’s Law constant (atm =°/mol)
(chemical-specific)

Gas-film mass transfer coefficient
(cm/hr) (calculated)

Liquid-film mass transfer coefficient
(cm/hr) (calculated)

kg for water
3000 cm/hr

k1l for carbon dioxide
20 cm/hr

Molecular weight of water
18 g/mol




TABLE 23-5
. PAGE 3/3

nu

2

EF =

BW =

AT =

*USEPA, 1991a
bFoster and Chrostowski,
‘Professiocnal judgment

Molecular weight of carbon dioxide
44 g/mol

Molecular weight of contaminant (g/mol)
(chemical-specific)

duration of shower
12 min®

exposure frequency
350 showers/yr"*

exposure duration
24 years for adults®

body weight
70 kg for adults"®

averaging time

ED x 365 d/yr for non-carcinogens
70 yr x 365 d/yr for carcinogens

1587



CHESTER RISK PROJECT

TABLE 3-6
INHALATION OF CHEMICALS IN AIR
DOBE EQUATION FOR REEIDENTIAL EXPOSURE

: Cx IR x EF x ED
DOSE (mg/kg/d) = = —cmmm e

BW x AT
Where: C = chemical concentration in air (mg /m3) ¢
(modeled)

IR = inhalation rate
= 20 m’/day for adults®
= 12 m’/day for children®

EF

exposure freguency
350 4/yr*

exposure duration

€ years for children (carcinogenic)®
24 years for adults (carcinogenic)®

30 years for adults (noencarcinogenic)?®

nwnuwn

BW body weight
15 kg for children®

70 kg for adults®

nuin

AT

averaging time
ED x 365 d/yr for non-carcinogens
= 70 yr x 365 d/yr for carcinogens

"USEPA, 1991a
"Professional judgment {







CEEETER RISK FROJECT

TABLE 3-7

ORAL DOSE-RESPONSE PARAMETERS FOR CEEMICALE OF POTENTIAL CONCERN

i
1

r;mxm om=RFn T Vemx csr- |
(ng/Xkg/day) (1/mg/kg/day)
MANGANESE SE-3 (WATER) N/A |
1.4E-1 (FOOD)
CHLORDANE COMPOUNDS 6E-5 1.3 |
p,p’-DDE ' N/A 3.4E-1
DIELDRIN 5E-5 16 1
PCBs N/A 77
CADMIUM 5E-4 (WATER) N/A |
1E-3 (FOOD)
p,p’=DDD N/A 2.4E-1 |
MERCURY 3E-4 (HEAST) N/A
BENZO[B] FLUORANTHENE N/A 7.3E-1 (ECAO)
. ARSENIC IE-4 1.75
BERYLLIUM SE-3 4.3
| vanapTuM 7E-3 (HEAST) N/A
ANTIMONY AE-4 N/A
| CHROMIUM VI 5E-3 N/A
NICKEL 2E-2 N/A
STILVER 5E-3 N/A
BENZO[K]FLUORANTHENE N/A 1 7.3E-2 (ECAO)
CHRYSENE N/A 7.3E-3 (ECAO)
BENZ [A]ANTHRACENE N/A 7.3E-1 (ECAO)
BENZO[A]PYRENE N/A 7.3 i
DIBENZ[A,H)ANTHRACENE | N/A 7.3 (ECAO)
INDENO[1,2,3~ N/A 7.3E-1 (ECAO)
C,D)PYRENE
p,p’=DDT SE-4 3.4E-1
‘t-HDHACIH,.DR 5E-4 (heptachler) 4.5 (heptachlor) |
. COPPER 3.71E-2 (HEAST) N/A |




CHEMICAL ORAL RFD ORAL CSF
(mg/kg/day) (1/mg/kg/day)
ZINC 3E=1 N/A
ISELENIUH S5E-3 N/A
ALUMINUM 2.9 (RBCo) N/A
BARIUM 7E-2 N/A
MIREX 2E-4 1.8 (W)
PENTACHLOROANISOLE 3E-2 (HEAST 1989) 1.2E-1 (HEAST |
1990)
TETRACHLOROETHENE 1E-2 5.2E-2 (ECRO)
TOTAL THMs 1E-2 (CHLOROFORM) | 6.1E-3
(CHLOROFORM) .
CARBON TETRACHLORIDE 7E-4 1.3E-1
FLUORIDE 6E-2 N/A
NITRITE 1E-1 N/A
DIOXINS _ __IN/a 1.5E5 e J

The following hierarchy was used in selecting these numbers:
parameters from USEPA‘’s Integrated Risk Information System
(IRIS), parameters from Health Effects Assessment Summary Tables
(HEAST) , numbers withdrawn from IRIS or HEAST but not yet
substituted (W), numbers from USEPA’s Environmental Criteria and
Assessment Office (ECAO), numbers from other sources (RBCo) .

USEPA, 1989c
USEPA, 1990a
USEPA, 1994a
USEPA, 1994b
USEPA, 1994c




INHALATION DOSE-RESPONEE PARAMETERE FOR CHEMICALE OF POTENTIAL

CHEETER RIEK PROJECT

TABLE 3-8

CONCERN

——— —

CHEMICAL INHALATION RFD INHALATION CSF
i (mg/kg/day) (1/mg/kg/day)
BENZENE 1.7E-3 (ECAO) 2.9E-2
FORMALDEHYDE N/A 4.5E-2
| 2-METHOXYETHANOL 5.7E=3 N/A
| AcroLETN 5.7E-6 N/A
VINYL CHLORIDE N/A 3E-1 (HEAST)
CADMIUM N/A 6.3
HACRELGNITRILE 5.7E-4 | 2.4E-1 (HEAST)
MERCURY 8.6E-5 (HEAST) N/A
| ETHYLENE GLYCOL 5.7E-3 (HEAST) N/A
ARSENIC N/A 15.1
1,3-BUTADIENE N/A 9.8E-1
CROTONALDEHYDE N/A 1.9 (W)
EHYDRDGEH CHLORIDE 2E-3 N/A
TETRACHLOROETHENE N/A 2.03E-3 (ECAO)
TOTAL THMs N/A 8.05E-2
( CHLOROFORM)
l CARBON TETRACHLORIDE N/A 5.3E-2
DIESEL N/A 1.7E-5/ug/m’ *
| casorLINE N/A 5.1E-5/ug/m’ *
CHROMIUM VI N/A 4.2E1 (HEAST)

The following hierarchy was used in selecting these numbers:
parameters from USEPA’s Integrated Risk Information System

(IRIS), parameters from Health Effects Assessment Summary Tables

(HEAST) , numbers withdrawn from IRIS or HEAST but not yet

substituted (W), numbers from USEPA’s Environmental Criteria and

Assessment Office (ECAO), numbers from other sources (RBCo).

*uynit risk

USEPA, 19%4a

USEPA, 1994c
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TABLE 4-3
RISK SUMMARY
CHESTER WATER AUTHORITY

. CHESTER RISK PROJECT

DRINKING WATER ADULT Py ; 'CANCERRISK ~ NON-CANCER RISK
TOTAL RISK FROM ALL SOURCES (1889—ED- 1 YEAR) 1.34E-07 3.95E-01
TOTAL RISK FROM ALL SOURCES (1990—ED- 1 YEAR) 2.13E-07 2.29E-01
TOTAL RISK WITHOUT FLUORIDE (1831-ED- 1 YEAR) 1.86E—07 2.14E-01
TOTAL RISK FROM ALL SOURCES (1992—ED- 1 YEAR) 1.98E-07 2.27E-01
TOTAL RISK WITHOUT FLUORIDE (1993-ED- 1 YEAR) 1.78E-07 2.39E-01
TOTAL RISK WITHOUT FLUORIDE (1993—-ED- 30 YEARS) 4.2TE-06 2.39E-01
DRINKINGWATERTCHILD 2 =i i i e i
TOTAL RISK FROM ALL SOURCES (1988—ED- 1 YEAR) 3.126-07 ~ 8.21E-01
TOTAL RISK FROM ALL SOURCES (1990-ED~ 1 YEAR) 4.96E—07 5.33E—01
TOTAL RISK WITHOUT FLUORIDE (1991—ED- 1 YEAR) 4,35E—07 4.99E-01
TOTAL RISK FROM ALL SOURCES (1992-ED- 1 YEAR) 4.62E-07 5.31E-01
TOTAL RISK WITHOUT FLUORIDE (1993-ED- 1 YEAR) 4.15E-07 557E-01
TOTAL RISK WITHOUT FLUORIDE (1993—-ED- 30 YEARS) 2.49E-06 5.57E-01
INHALATIONADULT - .

TOTAL RISK FROM ALL SOURCES (1989—ED— 1 YEAR) 2.24E-06 0.00E+00
OTAL RISK FROM ALL SOURCES (1990-ED- 1 YEAR) 2 80E-06 4.47E-02
OTAL RISK FROM ALL SOURCES (1991-ED- 1 YEAR) 3.12E-06 0.00E+00

TOTAL RISK FROM ALL SOURCES (1992—-ED- 1 YEAR) 3.326—06 0.00E+00

TOTAL RISK FROM ALL SOURCES (1993-ED- 1 YEAR) 2.64E-06 0.00E+00

TOTAL RSK FROM ALL SOURCES (1933-ED- 30 YEARS) £.33E-05 0.00E +00

DERMAL CHILD SR

TOTAL RISK FROM ALL SOURCES (1989—ED- 1 YEAR) 7.41E-08 8.51E-02

TOTAL RISK FROM ALL SOURCES (1930—ED- 1 YEAR) 1.00E—07 1.13E-01

TOTAL RISK FROM ALL SOURCES (1991—ED- 1 YEAR) 1.03E—07 1.18E-01

TOTAL RISK FROM ALL SOURCES (1992—-ED—- 1 YEAR) 1.10E—07 1.26E-01

TOTAL RISK FROM ALL SOURCES (1893—ED—- 1 YEAR) 1.32E-07 1.06E-01

TOTAL RISK FROM ALL SOURCES (1993-ED— 30 YEARS) 7.95E—07 1.06E-01

TOTAL RISK*

1989 (1 YEAR) ADULT 2.37E-06 3.95E-01
1990 (1 YEAR) ADULT 3.11E-06 2.74E-01
1991 (1 YEAR) ADULT 3.30E-06 214E-01
1982 (1 YEAR) ADULT 3.51E-06 2.27E-01
1993 (1 YEAR) ADULT 2.B2E-06 2.39E-01
1989 (1 YEAR) CHILD 3.86E—07 1.01E+00
1990 (1 YEAR) CHILD 5.96E-07 6.46E—01
1991 (1 YEAR) CHILD 5.38E-07 6.17E-01
1992 (1 YEAR) CHILD 5.72E—07 6.57E—01

. 1993 (1 YEAR) CHILD 5.48E-07 6.63E—01

1993 (30 YEARS) | 7.09E—05 9.02E—01

*Told Fisk without Fluorioe



CHESTER RISK PROJECT
TABLE 4—4
RISK SUMMARY

PHILADELPHIA SUBURBAN WATER COMPANY

DRINKING WATER ADULT

TOTAL RISK FROM ALL SOURCES (1989-ED— 1 YEAR)
TOTAL RISK FROM AlLL SOURCES (1990—ED- 1 YEAHF)
TOTAL RISK FROM ALL SOURCES (1991-ED—- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1992-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993—-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993—-ED- 30 YEARS)

DRINKING WATER CHILD

TOTAL RISK FROM ALL SOURCES (1889—ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1930—ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1991—ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1982—-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993—ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993—ED- 30 YEARS)

INHALATION ADULT
TOTAL RISK FROM ALL SOURCES (1889—ED— 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1930—ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1991—ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1892—-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993—-ED- 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993-ED- 30 YEARS)

DERMALICHILD =577  Sitnmm s nmmen st

TOTAL RISK FROM ALL SOURCES (1989—-ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1990—-ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1991—ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1892—ED~ 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1893~ED— 1 YEAR)
TOTAL RISK FROM ALL SOURCES (1993—ED- 30 YEARS)

TOTAL RISK*

1989 (1 YEAR) ADULT
1990 (1 YEAR) ADULT
1991 (1 YEAR) ADULT
1992 (1 YEAR) ADULT
1993 (1 YEAR) ADULT
1988 (1 YEAR) CHILD
1990 (1 YEAR) CHILD
1991 (1 YEAR) CHILD
1992 (1 YEAR) CHILD
1993 (1 YEAR) CHILD

1993 (30 YEARS)

'CANCER RISK

1.13E—07
1.51E-07
B.72E—08
B.69E—08
2.34E-07
5.62E-06

2.65E-07
3.52E-07
2.27E07
2.03e-07
S5.46E-07
3. 28E-D6

1.890E-06
2.52E-06
1.63E-06
1.46E-06
3.92E-06
9.41E-05

6.20E-08
8.35E—08
5.3%E-08
4.B2E—08
1.30E-07
7.78E-07

2.01E-D6
2.6TE-D6
1.73E-06
1.54E-0D6
4.15E—06
J2BE—07
4.35E-07
2.81E-07
251E-07
E.76E—07

1.04E 04

NON-CANCER RISK

1.30E-01 P

1.73E-01
1.12E-01
9.97e-02
2.68E—01
2.68E—-01

721E-02
958E-02

" 6.1BE-02
§.53E-02
1.48E-01 (
1.45E-01

1.30E-01
1.73E-01
1.12E-01
8.87ED2
2.68E-01
3.76E-M1
4.99E 01
3.22E-01
2.BBE-D1

7.?5E-01.

1.04E+00

*MNote Hluonide is not added to the finished water




CHESTER RISK PROJECT
TABLE 4-5
RISK SUMMARY
PHILADELPHIA WATER DEPARTMENT

DRINKING WATER ADULT

Total Risk without Fluoride (1988—ED- 1 YEAR)
Total Risk without Fluoride (1990—ED- 1 YEAR)
Total Risk without Fluoride (1991-ED- 1 YEAR)
Total Risk without Fluoride (1992—ED~ 1 YEAR)
Total Risk without Fluoride (1993—ED- 1 YEAR)
Total Risk without Fluoride (1983—ED— 30 YEARS)

DRINKING WATERCHILD

Total Risk without Fluoride (1988—ED— 1 YEAR)
Total Risk without Fluoride (1990—ED— 1 YEAR)
Total Risk without Fluoride (1991—ED— 1 YEAR)
Total Risk without Fluoride (1992—ED— 1 YEAR)
Total Risk without Fluoride (1993—ED— 1 YEAR)
Total Risk without Fluoride (1993—ED— 30 YEARS)

INHALATION ADULT %

otal Risk from All Sowrces (1989—ED- 1 Year)
tal Risk from All Sources (1990—ED- 1 Year)

otal Risk from All Sowces (1831 —ED- 1 Year)
Total Risk from All Sources (1892—ED~- 1 Year)
Total Risk from All Sources (1993—-ED- 1 Year)
Total Risk from All Sources (1883—ED— 30 Year)

GERMALCRITD o s s

Total Risk from All Sources (1989—ED- 1 Year)
Total Risk from All Sources (1990—ED- 1 Year)
Total Risk from All Sources (1991—-ED- 1 Year)
Total Risk from All Sources (1992—ED- 1 Year)
Total Risk from All Sources (1293—-ED- 1 Year)
Total Risk from All Sources (1993—ED- 30 Year)

TOTAL RISK*

1989 (1 YEAR) ADULT
1990 (1 YEAR) ADULT
1991 (1 YEAR) ADULT
1992 (1 YEAR) ADULT
1993 (1 YEAR) ADULT
1989 (1 YEAR) CHILD
1980 (1 YEAR) CHILD
1991 (1 YEAR) CHILD
1992 (1 YEAR) CHILD

. 1993 (1 YEAR) CHILD

1893 (30 YEARS)

CANCER RISK

1.63E-07
1.86E-07
1.97E-07
1.41E-07
2.14E-07
E14E-06

3.B0E-07
4 58E —07
4 60E -07
32BE-07
5.00E-07
3.00E-06

2TE-DE
2EBTE-06
3.05E-06
2.35E-06
3.34E-06
8.00E-05

9.04E-08
9.77E-08
1.0XE-07
7.80E-0D8
1.1X-07
6.7XE-07

2.B9E-D6
3.06c-06
3.24E 06
2.49E-06
3.55E-06
471E-07
5E.55E-07
56X -07
4.06E-07
6.1Z&-07

B.BEE-05

" "NON-CANCER RISK

1.B7E-01
2.15E-0
2.20E-01
1.61E-01
2.40E-01
2.40E-01

4.37E-0
5.0%E-01
514E-01
3.77E-01
E.60E-01
5.60E-D1

0.00E+00
29 -02
1.78E-02
0.00E +00
1.75E-02
1.75E-02

1.04E-01
1.11E-01
11A7E-01
8.95e-02
128E-01
1286 -01

1.B7E-01
2.45E-01
2.38E-01
1.61E-01
25TE-01
5.40E-01
6.14E-0D1
6.31E-01
4 66E-01
6.BBE-0D1

9.45E -01

*Tolal Fisk without Fluorioe
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. CHEESTER RIBK PROJECT

TABLE 4-12

COMPARIEON OF CHEILDREN'S BLOOD LEAD INM CEESTER, Fi
WITH REBULTS OF USEPA'E THREE-CITY BTUDY

—=

Geometric Mean | Children Above

City (ug/4L) 10 ug/dL |
Chester (all years combined) 14.2 €8%
I Baltimore 12.5 59%
Boston 12.6 71%
Cincinnati Ry I 11.7 52%




CHEETER RIBK PROJRCT

TABLE 4=13
TENPORAL TRENDE IN CEILDREN’S BLOOD LEAD
CHESTER, PA
-. = === — “ ‘
Gacmatric Children Above Children Above 50
Yaar Msan (ug/dL) 10 ug/dL ug/dL
L 1989 16.6 72% 6.2%
1550 18.0 79% ) 3.8% 1
1991 171 78% 2.8%
I 1992 8.3 61% ' 0.27% |
L 1993 11.9 62% 0.22% ‘




CHESTER RISK FROJECT

TAELE 4-14

EITE-EPECIFIC INFORMATION

debris disposal

SITE OPERATIONAL LOCATION EIZE

HISTORY |
| DE County ineinerator ash Chester 30 acres

Incinerator disposal, Township

Landfill No. 1 municipal waste
disposal

Vermiculite Dump | rayon production Marcus Hook 4 acres h
disposal

ABM Wade rubber recycling Chester City | 3 acres

Monroe Chemicals

production of
benzaldehydes and
benzyl alcochol

Eddystone

2.3 acres

Scott Paper

paper mill waste
discharge

Chester City

Air Products &
Chemicals, Inc.

catalyst and
petroleum cracking
waste disposal

Marcus Hook

Metro Container

RCRAL drum
recycling, sludge
and incinerator
ash production

Trainer

East Tenth
Street Site,

a.k.a.

FMC Site

rayon production

Marcus Hook

35 acres




CHESETER RISEK PROJECT

TABLE 4-15

SUMMARY OF FINDINGE AT CERCLIE SITES'

[ — —

SITE

COMMENTS

DE County Incinerator
Landfill No. 1

Exceedances of risk-based screening
levels for soil, under a residential

exposure scenario, for arsenic and
beryllium.

Vermiculite Dump

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for copper, mercury,
benz[alanthracene and benzo[a]pyrene.

ABM Wade

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for antimony,
arsenic, beryllium and manganese.

Monroe Chemicals

Exceedances of risk-based screening
levels for seil, under a residential
exposure scenario, for arsenic,
beryllium and silver.

Scott Paper

Exceedances of risk-based screening
levels for scill, under a residential
exposure scenario, for benz[a]pyrene.

Air Products &
Chemicals, Inc.

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for arsenic and
mercury.

Metro Container

Based on usable data, no exceedances of
risk-based screening levels for soil,
under a residential exposure scenario.

LS

East Tenth EStreet
Site, a.k.a. FMC Site

Exceedances of risk-based screening
levels for soil, under a residential
exposure scenario, for antimony,
arsenic, beryllium, copper, mercury,
vanadium, benz[a]anthracene, benzol[b]-
fluoranthene, benzol[k]fluoranthene,
benzo[a]pyrene, chrysene, dibenz[a,h]-
anthracene, indenc[l,2,3-c¢,d]pyrene,
Aroclor-1254 and Aroclor-1260.

'Based on available historical data
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CHESTER RISK PROJECT

TABLE 4—22
SURFACE WATER. SEDIMENT, AND FISH TISSUE CHEMICALS OF CONCERN
i 1 AR
%‘now MEDIUM | CHEMICAL OF CONCERN CONCENTRATION
00511-D00.8 'FISH Technical chicrdans Uﬁfkg |
oy Disddrin 0.02 mg/kg 1
VERMICULITE DUMF [SW (DS) [Aluminum 2290 ug |
Chromium 8.1 ugh
Barium 58.7 ugh |
Cadmium 0.4 ugh |
Mickel 15.8 ugfl |
Manganess 351 ugh |
Zinc 260 ugh |
Arsenic 4 ugh
Selenium 20 ugh |
Mercury 5.7 ugh |
SW(US) |Aluminum 2130 ugh |
Chromium 10.4 ugh
Barium B3.6 ug/
Cadmium 0.35 ug/
Copper 17.8 ugh
Nicksd 15.5 ugh
Mangansse 3732 ugh
Znc 175 ugl
Vanadium 125 ugh
Arsenic 8 ugh
Selenium 18 ugd
Mercury 13 ugl |
WONI1BZ SW Manganess 17700 ugh |
F1SH Technical chlordana 0.33 mg/kg
p.F —DDE 0.28 mg/kg
Digldrin 0.01 mgfkg
PCBa 0.43 mg/kg
— Cadmium 0.003 mg/kg
.HDE CHEMICAL |POND SW | Arsenic 22 ugh
FOND SED Antirnony 36.8 mg/kg
Arzenic 1.5 mg/kg
Baryliium 0.2 mg/kg
[Cadmium 12.6 mg/kg
[Chromium 44 mg/kg
| Sitver 73 mafky
SED (US) |Benzro[bluc anthens 200 ugfkg
{ Arsenic 21.7 mp/kg
[ Baryllium 0.5 mg/kg
[Vanadium 142 mo/kg i
SED(DE) |Arsenic B mgfkg |
| Antimony 21.4 mgfkg |
|Barylllum 0.7 mgfkg |
| Chromium 243 mgfkg
[Manganess BO7E ma/kg
[ Nickel 201 mg/kg
Vanadium Bg
EAST 10TH STREET |SED Benz|alantvacens 5800 uglkg
| BanzofbHucranthene 8700 ugfkg
[Benzojz]pyrens 3400 ugfig
(indenc[1,2.3-c.d]pyrens 3500 ugfkg
|Dibenzja.hlanthracens 1100 uglfkg
WOFOO00E -084.5 FISH Technical chlordans 0.14 mg/kg
cig—~Chiordane 0.027 mpikg
t—Nonachlor 0.033 moikg
p.p’—DDT 0.26 maikg |
p.p —DDD 0.23 mgfkg
|p.p’=0DE 0.52 mg/fkg
PCBa 2 mg/kg
. Arsenic (converted from dry) 0.45
Copper 18.4 mgfkg
I Cadrmium 0.22 myfkg
Cadmium (converied fam dry) 0.78 mgikg
| Coppe {converted fom dry) 41.4 mg/kg
i Cxychlordanae 0.034 mg/hg




CHESTER RISK PROJECT
TABLE 4—22

SURFACE WATEF. SEDIMENT, AND FISH TISSUE CHEMICALS OF CONCERN

| MAXIMUM
STATION MEDIUM | CHEMICAL OF CONCERN CONCENTRATION
WOFO000Z —081.8 [FisH Technical chicrcans 1Emgkg |
|e—Chlcrdane 0.024 mg/kg |
1= Nonachior 0.033 ma/kg
ipp'=-DOT 0.24 mg/kg
'B.p’=D0D 0.5 mafkg
p.p’ —DDE 2.1 mafkg
PCEs 1.8 ma/fk
Corychlordans 0.027 mg/kg
DELFISH-07 FlsH FCE 1260 1.54 I
PCE 1254 1.46 mg/kg
p.p'=D0D 0.58 ma/k
p.p'=DDE 277 mgfkg
Mexr cury 0.15 mg
| &lpha -Chlordans 150 ug/kg
DELAWARE COUNTY |SW Arsenic B2 ugh
INCINERATOR LAND — | Baryllium 12 ugh
FILL #1 | |Manganess 7260 ugh
SED Arsenic 12 mg/kg |
Beryllium 1.8 mg/k
Cadmium B.4 mg/k
Chromium 110 mg/fkg
| Vanadium E7 mgikg
Benz|alanthracens 1700 u
Benzo[b]fuoranthens 2200 ugfkg
Benzola|pyrens 2700 ug/kg
Dibenz[a.h]janttvacens 230 u
ABM WADE SED Arsenic 164 mg/kg
422120 =W Free cyanide 42 ugh
Total cyanide 0.048 rni,i'l
Cadmium 36 ugh
| Chromium B2 ugh
Copper 65 ugh
Zing 86 ugh
3096 FISH Chlordans 0.01711
p.p'—DDE 0.03438 mo/kg
Dieldrin 0.00688 mg/kg
Mirex 0.00301 mg/fkg
Fentachicroanisels 0.00215 mg/kg
Dioxins 0.000001 mg/fkg
| PCBs 0.15309 mg/kg
- Mer iy 0.06 rg/kg
| 422088 SW Cadmium S5 ugl ]
[Chromium 130 ugh
| Copper 82 ug/
| Zine B8E ug/
Mercury 2 ugh
| 422115 | SED Antimony 10 mg/kg
WOND1T2 =0 Chromium Sugfl
Copper B0 ugh
Manganess 130 ugh
Nickel S0 wph
Jing 80 ugh
Aluminum 1090 ugl
'WONG158 W Chromium Hf_wﬁ
Manganess ug
Mickel 50 ugh
Zinc 50 ugh
|_ Aluminum 1000 ugh




CHESTER RIEK PROJECT
TABLE 4-23
SURFACE WATER RISKS

] [CHILD  ADULT
TON CHEMICAL OF CONCERN [HAZARD HAZARD CANCER
[INDEX  INDEX . RISK
'WVERMICULITE DUMPF (DS) Aluminum | 0.00015  0.000038 MNiA
Chromium |  0.00038 0.00011 MNIA
Barium | ©0.00027 0.000068 N/A
Cadmium 0.00051 0.00023 MN/A
Mickel 0.00013 000003 MIA
Manganese 0.015 0.0038 WA
Zing 0.00018 0.000056 MIA
Arsenic 00,0025 0.00065 2.3E-07
Selenium 0.00075 0.00019 MIA
Mercury 0.0061 0.0023 M A
(TOTAL 0.026 _ 0.0075 _ 2.06—07]
VERMICULITE DUMP {US) Aluminum 0.00014 0.000035 MNIA
Chromium 0.00044 0.00012 N/A
Barium 0.00025  0.000064 NIA
Cadmium 0.00045 0.0002 MNiA
Copper 0.000008  0.000027 NIA
Mickel 0.00013 0.000028 MNIA
| Mangenese 0.014 0.0036 MNfA
Zinc 0.00013 0.000037 MiA
Vanadium | 0.00035 0.000088 M/A
Arsenic 0.0057 0.0015 S5.2E-07
Selenium 0.00072 0.00017 MN/A
| Mercury 0.014 0.0052 NA
TOTAL 0.036 0.011_ 52E-07]
WONO182 MBEngenese 06727 0.7 hﬁaﬁ.
OTAL 0.67 017 NiA ]
ROE CHEMICAL | Arsenic 0.014 0.0036 _1.3E-06]
. TOTAL 0.014 0.0036 1.3E-06]
DELAWARE COUNTY | Arsenic 0.044 0.011_ 4.0E-06
INCINERATOR LAND - Berylium 0.0061 0.0032 3.5E-05
FILL #1 Manganese 0.28 0.0703 H% |
TOTAL 0.33 p.oBS 3 BE-05
422120 Free cyanide 0.0004 0.0001 N/A
Tetal cvanide 0.00044 0.00011 NIA
Cadmium 0.05 p.023 MNIA
Chromium 0.0038 0.0011 MN{A
Copper 0.00036 0.0001 MNIA
Zinc 0.000071 0.00002 MIA
[TOTAL" 0.055 0.024 NiA
(422088 Cadmium 0.07 0032 N/A
Chromium 0.0055 0.0016 MNIA
Coppef 0.00044  0.00012 N/A
Zinc 0.00058 0.000189 MN/A
Mercury D.0022  0.00078  NJA
= AL 0078 0035 N/ HM“%
WONO172 Chromium 0.0002 0.000086 MN/A
Copper 0.00043 0.00012 N/A
Manganese 00048 0.0012 MIA
Mickel 0.00042 0.000085 MIA
Zinc 0000044 0.000013 MIA
Aluminum 0.00007 0000017 MIA
OTAL D.0061 0.001% NA
WOND158 Chromium 0.00021 0.00006 NiA
Mangenese p.0023  0.00058 N/A
Mickel 0.00043  0.000085 NA
Zinc | 0.0028 0.0006 M/A
' TAluminum 0000065 0.000016 __ NJ/A
0.0058 0.0014 MIA

= (TOTAL
*INCLUDES TOTAL NOT FREE, CYANI



CHESTER RISK PROJECT
TAELE 4—-24
SEDIMENT RISKS

! . CHILD  ADULT 1
' STATION CHEMICAL OF CONCERN |HAZARD HAZARD CANCER
' [INDEX _ INDEX RISK |
MONROE CHEMICAL-FOND SED | Antimony 0.024 0.0025 N/& |
| Arsenic 0.0013 0.00014 B.2E-08
Beryllium 0.000015  0.000001 4.0E—08
Cadmium 0.0087 0.0028 MN/A
Chromium 0.0022 0.00024 N/A
Silver 0.0037 ___ 0.0004 __ N/A
[TOTAL 0.040 0.0061 1.2E-07||
MONROE CHEMICAL-US SED ' Benzo[bJflucranthene N/A N/A 4.6E-08
Arsenic 0.0185 0.002 1.2E-06
Eeryllium 0.000046 0.000004 1.2E-07
Vanadium 0.0082 0.00056 MN/fA
[TOTAL 0.024 0.0026  1.3E-06]
MONROE CHEMICAL-DS SED [Arsenic 0.0068  0.00073 4.4E—07|
Antimeny 0.014 0.0015 N/A
Beryllium 0.000035 0.000003 S.4E-08
Chromium 0.012 0.0013 NJA
|Manganese 0.011 0.0012 N/A
Nickel 0.0026 0.00028 MN/A
| Vanadium 0.0032 0.00035 N/A
~ [TOTAL 0.050 0.005¢ 5.8E-07]
EAST 10TH STREET |Benz[alanthracene N/A N/A 1.3E-07 |
Benzo[bJflucranthene MN/A MN/A 2.0E-07
Benzo[a]pyrene N/A N/A, 7.8E-07
Indeno[1,2,3—c,d]pyrene N/A N/& B.0E-08
|Dibenz[e hlanthracene MfA N/A 2.5E-07
 [TOTAL N/A N/A 1.4E-06]
DELAWARE COUNTY [Arsenic 0.01 0.0011  6.6E-07
INCINERATOR LAND - Eeryllium 0.00008 0.000009 2.4E-07
FILL #1 Cadmium 0.0065 0.0021 N/A
Chromium 0.0056 0.0006 N/A
Vanadium 0.0024  0.00026 N/A
Benz[a]anthracene N/A N/A 3.9E-08
Benzo[b]flueranthene N/A N/A 5.0E—08
Benzo[a]pyrene N/A N/A 6.2E-07
Dibenz[a hlanthracene N/A NA  5.3E-08]
TOTAL 0.025  0.0041_1.7E-08]
ABM WADE Arsenic 0.14 0.015 9.0E—-06]
TOTAL 0.14 0.015 S9.0E-06]|
422115 | Antimony 0.0064  G.00068 __ NJ/A |
[TOTAL 0.0064  0.00068  N/A |




CHESTER RISK PROJECT

TABLE 4-25
FISH TISSUE RISKS

Q [ : ‘CHILD ADULT
|STATION CHEMICAL OF CONCERN HAZARD HAZARD CANCER
| L |INDEX INDEX RISK.
[WQF00511-000.6 Technical chiordane 5.2 1.1 64E-05
Dieldrin 2.1 044 26E-04
[TOTAL 7.3 1.6 3.3E-04
WQNO0182 "Technical chiordane 18 407 24E-04|
|p,p'-DDE N/A N/A 5.2E-05
| Dieldrin 0.69 0.15 B.BE-05|
FPCEs N/A N/A 1.8E-03
Cadmium 0.01 0.002 N/A
TOTAL 20 42 22E-03
WQF00002—084.9 | Technical chiordane B 1.7 1.0E—04|
cis—Chlordane 1.6 033 1.9E-05
t—Nonachlor 0.23 0.05 B.2E-05
p.p'—-DDT 1.8 0.38 49E-05
p,p'-=DDD N/A N/A 3.0E-05
p,p'=DDE N/A N/A 9.7E-05
PCBs N/A N/A 8.5E-03
Arsenic (converted from dry) 5.2 1.1 4.3E-04
Copper 1.7 0.37 N/A
Cadmium 0.76 0.16 N/A
| Cadmium (converied from dry) 2.7 0.58 N/A
Copper (converied from dry) 3.8 0.83 N/A
. chiordane 2 0.42  24E—05
TAL 1* 16 34 B.9E-03
[TOTAL 2* | 12 25 4.3E-04]
WQF00002-081.8 Technical chiordane g2 19.7 1.1E-03
c—Chlordane 1.38 03 1.7E-05
1—Nonachlor 0.23 0.05 B2E-05
p.p'-DDT 1.7 0.36  4.5E-05
p.p'=DDD N/A N/A 6.6E—05
p.p' —DDE N/A N/A 3.9e-04
PCBs N/A NJA B8.0E-03
Oxychlordane 1.6 033 1.9E-05|
TOTAL [ 87 21 9.8E-03]
DELFISH=-07 PCB 1260 N/A N/A E.EE—UE
PCE 1254 N/A NfA 6.2E-03
p,p'=DDD N/A N/A 7.7E-05
p.p'—DDE N/A N/A 5.2E-04
Mercury 2.2 0.47 N/A
{alpha—Chlordane 8.6 1.8 1.1E-04|
TOTAL 11 2.3 1.3E-02]
3096 hlordane 0.88 0.21  1.2E-05
p,p'=DDE NfA N/A 6.4E-06
i Dieldrin 0.48 01 6.1E-05
. Mirex 0.05 . 001 3.0E-086
| Fentachloroanisole 0.00025 0.000053 1.4E-07
Dioxins | N/A - N/A 9.BE-05
. FCEs I N/A NJA 6.5E-04
Mercury | 0.68 015 NA |
TAL [ 2.2 047 B3E-04]

"TOTAL 1 includes wet weighl metals, TOTAL 2 includes dry weight metals only



CHESTER RIEK PRCJECT
TABLE 4 -26

SURFACE WATER, SEDIMENT, AND FISH TISSUE RISKS

[ETATION ID | SOURCE [CHILD HI ADULT-24 HI | DRIVER [CANCER |DRIVER
] | RISK
WONG182 Ed 0.673 0.171 | Mn N/A
FISH 19,667 4,218 | chiordane 2.20E-03 | PCEs
DELFISHOT FlgH 10.816 2218 |chlordane,Hg | 1.30E-02 | PCEs
WOFO0002-081.8 FisH SE.E74 20.756 |chiordane E.B0E—03 | PCEs
WOFO0002 - 0849 DRY FISH 11.698 2.507 | An 4,305 —04 | As
WET FISH 16.036 | 3.441 | chiordane | B.90E—03 |FCBs
WOFOQE11 —D00.E FISH 7,245 | 1.553 | chikordana 3 30E— 04 | dieldrin
422088 W 0.080] 0.035|Cd N/&
422115 SED 0.006 0.001 ]Sk N/A
422120 =W 0.055 0.024 | Cd MiA
3056 FISH i £.203 0.472 | chiordane | B.30E=D4 |PCBs
WONOT158 W 0.006 0.001 | Zn,Mn | MNIA
'WOND172 SW 0.006 0.002 [Mn | NIA
AEM WADE SED 0.140 0.015 | As | 5.00E—06 |As
MONROE |FOND SW 0.014 0.004 | As 1.30E—06 | As
PONDSED | 0.040 0.006 | Sh 1.20E-07 | As
US SED 0.024 0.003 | As 1.30E-0E | As
- DS SED 0.050 0.005 | &, Sb.Mn E.30E-0T7 |Aa
DELCO INCINERATORA LF=1 |SW 0.326 0.085 | Mn 2.80E—05 | Be
SED 0.025 0.004 | As 1.70E-06 | As, benzo[ajpyrena
EAST 10TH STREET {SED M/A MN/A | 1.40€—06 |berzo[alpyrane
YERMICULITE DUMP SW LS 0,037 0.011 | Mn | 5.20E-07 | Az
EW DS 0.026 0.007 | Mn | 2.30E-07 |As




CHESTER RISK PROJECT
TABLE 4-27
Delaware County, PA TRI Facilities
Chronic Index and Residual Mass Ranking

Rank Company Name City TRI Category Chemical and Issue of Concerm
(] Epsilon Frods. Marcus Air fugitive, Air Ettrylene, Propylene: volume
Hook stack
5 Boeing Defense & Space Ridley Air stack Volatiles mixture: volume
Group Fark
4 Foamex LP. Eddystone | Air fugitive Dichloromethane: toxicity
3 Scott Paper Chester Air fugitive, Air Chloroform: toxicity
stack Acids: volume, acute toxicity
2 Witco Corp. Trainer Air fugitive, Adr 2-Methoxyethanol: volume and
stack loxicity
1 Sun Refining & Marketing Marcus Air fugitive, Air Ethylene Oxide: volume, toxicity
Hook stack Berzene and MTBE: volume,
toxicity

This analysis does nol mpresent miative sk, The mnk provides & rough estimale of potential hazmrd for screening purposas and muust
be evaliated with the qualitative informaltion contafred in this repor.
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TABLE 4-29
SUMMARY RANKING FOR
TOTAL ONSITE RELEASES

CHESTER COUNTY RISK PROJECT

Facility Mame | City

| Total Oneite

Fesidusel Mass

Total Onaile
Chronic Index

Total Onasite

Chronic Index and Residual Mass

Sums Felative Harard Felative Hazard
FB PEMMNEYLVANIA MATHINE WORANASTON ¢ o o
7 PO CORP, CHESTER E 17730 17730
26 HYDROL CHEMICAL CO. YEADON 810 B4BT4 B4BT4
25 CONGOLEUM CORP, WMARCLIS HOOH 16 BROR3 89003
24 MCGEE MDUSTRIES INC. ASTON 1780 197443 197443
23 HARCAST OO INC, CHESTER 103 HEZIT 385237
22 ORB IND. INC. LUPLAND 2800 51108 518108
21 SENTRY PAINT TECH, DaRBY 10200 577110 ETT110
20 CUSTOM COMPOUNDING NG, |ASTON 18528 [A: N £88081
% ESSCHEM CO, |ESEINGTON 2985 657118 B57118
1E NORTH AMERICA SILICA CHESTER 1700 o BESA14
17 INTERMATIONAL ENVELOPE COUAETON 115676 1026388 1026368
16 CLIFTON PRECISKON - M CLIFTON HEIGHTS 5850 1152448 1152448
15 BUCHAN IND. CLIFTON HEIGHT §288 1718830 1718830
4 TENITH FROCUCTS CORR. ASTOM 48000 2023430 2023430
13 COWCORD BEVERAGE CO CONCORDOVILLE 045 o 2585245
17 PRGN MC FOLCAQFT 1107 5107855 5107855
11 TRS ACCUISITION COSFR, CHESTER 3000 5318882 5318882
10 JULIAN B. SLEVIN T2 INC. LAMSOOWNE 108808 TRESI0 TEER210
% BULLEN COMPANIES FOLCROFT 3000 13207458 13207458
B TELEDYMNE PACKAGING CHESTER 111288 21817182 218717182
7BFEXPLORATIONSOLINC.  [TRamneR | 1oees3  3157eses ... 31579665
€ EPSILON PRODS. COL |MaRCUS HOOH To200 o 35738527
& BOEING DEFENSE & SPACE GRORIDLEY FARK 184400 3308755 aB308TES
4 FOAMEX LP. EDOYSTOME J3E88 IRTESITI IRTREIT2
3 SCOTT PAPER CO. CHEETEA 243800 A1583391 41563301
2 WITCO CORP. ER TATOAE STDa448880 870448882
1 S REFRIMNG & MABKET MG COMARCUE HOOM L5068 17130481033 17130481033
KEY Order_ststintic
| POt percantie—B5% confidence 3 &




CHEETER RISK PROJECT

TABLE 4-30

CHEMICALB OF POTENTIAL CONCERN IN AIR

CHEMICAL

VOLATILE

PARTICULATE
MATTER

CARCINOGEN
ENDFOINT
EVALUATED

HON-
CANCER
ENDPOINT
EVALUATED

arsenic

cadmjum

chromium

hydrogen
chloride

E R - - -

mercury

acrolein

acrylonitrile

benzene

“ 1,3-butadiene
. crotonaldehyde

EC I - - - -

“ diesel
formaldehyde

gasoline

I A O T T e -

2_
methoxyethanol

lvinyl chloride




CEESTER RIBK FROJECT
TABLE 4-31

CRITERIA POLLUTANTS AMND

MATIOMAL AMEIENT AIR QUALITY ETANDARDS

‘ CHEMICAL

STANDARD (ug/m’)®

NATIONAL AMBIENT AIR QUALITY

carbon monoxide

40,000 (1 hour) =

carbon monoxidae

10,000 (8 hours)s+

laad

1.5 (quarter)s#s

nitrogen dioxide

100 (annual)sss

I oZona 235 (1 hgur]:ttt
PH-10 150 (24 hours)wsewsx
PH=10

50 (annual)wesss

sulfur dioxide

1300 (3 hours)*=

sulfur dioxidae

JE5 (24 hours)##

l-ulfur dioxide

80 (annual)ewe

*Values represent primary standards — axcept for sulfur dioxids
(3 hours), which is a secondary standard.

**Standard is not to be sxceeded more than once per year.

#*%Standard is never to be exceeded.

###*5tandard is attained when the expected number of exceedances
is less than or egual to 1.

esssaStandard 1s attained wvhen the

mean is less than or equal to 50 ug/mr.

cted annual arithmetic

=

¥



CEESTER RISK PROJECT

. TABLE 4-32

MAXIMUM CARCINOGENIC RISKE IN AIR

E——-——————_._—-— — - == == —
| CHEMICAL MAXIMUM RISK-BASED CARCINOGENIC
| PREDICTED LEVEL RISK*
| (‘.‘DHCE%ITRRTIDN (ug/m*)
(ug/m’)
| chromium vI 0.0047 0.00015 3E-05
benzene 28 0.22 1E-05 i
gasoline 0.18 5.10E-05 SE-06
(ug/m’) 'ex
1,3-butadiene 0.044 0.0064 7E-06
cadmium 0.0067 0.0009¢9 7E-06
arsenic 0.0022 0.00041 S5E-06
diesel 0.24 1.70E-05 4E-06
(ug/m®) Tx*
ucratnnaldehyde 0.012 0.0033 3E-06
. acrylonitrile 0.042 0.026 2E-06
formaldehyde | 0.30 0.14 2E-06
vinyl chloride 0.025 0.021 1E-06
—— — ——— - - —-— ———

*Value represents the maximum carcinogenic risk posed by an
individual chemical at a specific location.

**Value represents the unit risk for this compound.



CHESTER RIBK PROJECT

TABLE 4-33

MAXTNUM NON-CANCER TEREATS IN AIR

CHEMICAL HMAXTMUM RISK-BASED HAZARD
PREDICTED LEVEL QUOTIENT=
CONCENTRATION | (ug/=’)
(ug/w)

hydrogen chloridas 17 7.3 2.4

acrolein 0.33 0.021

2-pethoxyethanol 19 21

mercury (inorganic) | 0.061 0.31 .

S == ——————— =

*Value represents the maximum non-cancer threat, as predicted by

the Hazard Quotient, posed by an individual chemical at a
specific location.

¢



CEESTER RISK PROJECT

TABLE 4-34

MAYINUM RATIO OF PREDICTED CONCENTRATIONMS
OF CRITERIA POLLUTANTS TO
MATIOMAL AMEIENT AIR QUALITY STANDARDS

CHEMICAL MAXTIMUM NHATIONAL RATIO®®
| FREDICTED AMBEIENT AIR
CONCENTRATION | QUALITY |
(ug/m) STANDARD
| (ug /=) *
carbon monoxide (1 hour) 15960 40,000 0.05
Icarhon monoxide (8 hours) | 675 10,000 0.07
lead (guarter) D.11%%% 1.5 '0.08
} nitrogen dioxide (annual) | 32 100 0.3 |
ozone (1 hour) TR 215 -
PM-10 (24 hours) 70 150 0.5 |
PH-10 (annual) 14 50 0.3
sulfur dioxide (3 hours) 372 1300 0.3
sulfur dioxide (24 hours) 170 365 0.5
| sulfur dioxide (annual) 41 80 e n_._!.‘.

sPlease refer to Table 4-31 for a detailed explanation of each

standard.

**Value reprasents the
concantration and the

+2#Tha modealed concentration for lead represants
rather than a guarterly concesntration.

average lavel,
the annual averages leval

insignificant in the context of this study.

+44%0zone was not evaluated in the air modeling exercise.

ratio httﬁnln the maximum predicted
National Ambient Air Quality Standard.

an annual
Although
was compared to the quarterly standard
for lead, inamccuracies ralated to such a comparison are



CHEETER RIBRK PROJECT

TABLE 4-35

RELATIVE CONTRIBUTIONE OF POINT BOURCES
TO LONG AND SHORT-TERM RIEEK
FROM ENVIRONMENTAL AIR POLLUTION

L |
Source Pollutants
Long-term Risk s
PQ 28% chromium, arsenic !
Delcora 26% metals |
Sun 22% organics
DuPont 10% organics e
Westinghouse 7% metals

| Other 8y |

DuPont 51% 2-Methoxyethanol, Acrolein .
Westinghouse 31% HC1
Crozer—-Chester 7% Mercury, HCl p
Other 11%
g
q




. TABLE 4-36. CAL3QHC predicted emissions concentrations under
the worst-case modeling conditions with and without the DCRRF
trucks. The concentration difference indicates the contribution due to

the trucks.
Concentration (pg/m’) Concentratio
e e n Difference
Intersection  Pollutant ] Jthou 'm’
. U Trucks Trucks (kg/m’)
Second and TOG 326 314 12
Jeffrey Streets PM-10 9.6 3.6 6.0
Second and TOG 265 253 12
Flower Streets  pg 4 72 3.6 3.6




TABLE 4-37. Ten highest concentrations by receptor location from the

CAL3QHC model for the emissions of the existing traffic with the
DCRREF trucks.

TOG PM-10
Conc. Conc.
Location (ug/m*) Location (pg/m’)
Second and Flower Streets
NW block at corner 326 NE black at corner 9.6
SE block at corner 289 NW block at corner 9.6
NE block at corner 241 SW block at corner 8.4
SW block at corner 229 SE block at corner 6.0
NE block 25 m E of corner 205 NE block 25 m E of corner 6.0
SW block 25m W of corner 193 NW block 25 m W of 6.0
corner
SE block 25 m E of corner 181 SW block 25 m W of 6.0
corner
NW block 25 m W of corner 181 SE block 25 m E of corner 6.0
NW block 50 m W of corner 145 NE block 50 m E of corner 6.0
SE block 50 m E of corner 145 NW block 50 m W of 6.0
corner
Second and Jeffrey Streets
SE block at corner 265 SW block at corner 1.2
NE block at corner 265 NE block at corner 7.2
NW block at corner 265 SE block at corner 6.0
SW block at corner 253 NW block at corner 6.0
NE block 25 m E of comner 253 SW block 25 m W of 6.0
Corner
SW block 25 m W of corner 253 NE block 25 m E of corner 6.0
SE block 25 m E of corner 217 SE block 25 m E of corner 6.0
NW block 25 m W of corner 217 NW block 25 m W of 6.0
corner
NW block 50 m W of comner 145 SW block 50 m W of 6.0
COTNEr




. ISE block 50 m E of corner 145 NE block 50 m E of corner 6.0

TABLE 4-38. ISCST?2 predicted annual average hourly emissions
concentrations for 1991 with and without DCRREF trucks. The
concentration difference indicates the contribution due to the trucks.
Concentrations are reported for two cross sections showing the
concentration versus distance from Second Street.

Cross Meters
Section with North of TOG Concentration (pg/m?) PM-10 Concentration (pg/m*)
5; :::E? S;':raﬂzf With  Without - With  Without
Trucks Trucks Dillerence Trucks Trucks Diflerence

o600 m east 500 0.084 0.078 0.006 0.0089 0.0038 0.0051

of Thudow 300 0171 0158 0013 0.0187 00077 00109

1K) 0.560 0.514 0.046 0.0638 0.0252 0.03846

. 11.5 1.517 1.386 0.131 0.1783 0.0678 0.1104

-11.5 1.411 1.288 0.124 0.1678 0.0630 0.1048

-100 0.473 0.432 0.041 0.0554 0.0212 0.0342

=300 0.138 0127 0011 (.0158 0.0062 0.0098

=500 0.067 0.062 0.005 0.0076 0.0030 0.0046

1,200 m east a0 0.116 0.104 0.007 0.0111 0.0053 0.0058
gf;‘l“ﬂ"“’ 300 0224 0211 0.013 00213 00104 00109

100 0.734 0.692 0.042 0.0693 0.0339 0.0354

11.5 2476 2.327 0.148 0.2403 0.1140 0.1262

-11.5 2.236 2.102 0.134 0.2170 0.1030 0.1140

-100 0.599 (.563 0.037 0.0586 0.0276 0.0311

=300 0173 0.162 0.011 0.0175 0.0079 0.0096

-5} 0.090 0.083 0.006 0.00493 0.0041 0.0052




TABLE 4-39. Six highest concentrations by receptor location from the

ISCST2 model for the emissions of the existing traffic with the DCRRF"
trucks.

4
TOG PM-10
Concentration Concentration
Location (pg/m?) Location (pg/m?)
1,400 m east of Thurlow, 2.57 1,200 m east of Thurlow, 0.24
11.5 m north of Second 11.5 m north of Second L
1,200 m east of Thurlow, 2.48 400 m east of Thurlow, 11.5 022
11.5 m north of Second m north of Second
1,400 m east of Thurlow, 2.30 1,000 m east of Thurlow, 0.22
11.5 m south of Second 11.5 m north of Second <
1,200 m east of Thurlow, 224 1,200 m east of Thurlow, 0.22
11.5 m south of Second 11.5 m south of Second
1,000 m east of Thurlow, 215 400 m east of Thurlow, 11.5 0.20
11.5 m north of Second m south of Second
1,600 m ecast of Thurlow, 2.04 1,086 m east of Thurlow, 0.20
11.5 m north of Second 11.5 m south of Second




